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Environmental efficiency of livestock and poultry breeding and
pollutant emission reduction:
Taking pig farms of different scales as an example
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Abstract In order to explore the reduction potential of China’s pig breeding pollutants, based on stochastic frontier
production function model, this study uses the provincial macro data on pig breeding in 2004 — 2016 to measure the
environmental efficiency of pigs breeding of different scales, calculates the potential reduction of pollutants produced by
pig breeding from time and space dimensions and explores the path of improving the environment efficiency of pig
breeding in further. The results show that: 1) The average environmental efficiency of small-scale, medium-scale and
large-scale pig breeding are respectively 0. 924,0. 953 and 0. 926. With the increasing of the breeding scale, the
environmental efficiency shows an “inverted U-shaped” trend. And the environmental efficiency of three scale pig
breeding has increased to varying degrees over time.2) In terms of time dimension, the pollutants produced by small-
scale, medium-scale, large-scale pig breeding are reduced by 5.89,2.42 and 4. 13 kg each year while the potential

reduction of pollutants in three pig breeding scale is decreasing over time. 3) In terms of spatial dimension, the potential
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reduction of pollutants in the eastern part of small-scale pig breeding is higher than that in the central and western

regions; The potential reduction of pollutants of medium-scale pig breeding is relatively balanced in each region; The

potential reduction of pollutants of large-scale pig breeding shows a two-level differentiation trend in different regions.

4) The input production factors including the number of feeding days and environmental treatment costs display

significant effects on the environmental efficiency of pig breeding. Finally, based on the research results obtained.

relevant measures are proposed to improve the environmental efficiency of pig breeding.

Keywords pig breeding; breeding scale; environmental efficiency; potential reduction of pollutants; determinants
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Table 3 Estimation of stochastic frontier production function for different scale pig breeding

/N Small scale

Fr LA Medium scale

KB Big scale

A b A4 FR
Verbe e MTREM T MGRREE TE MEREE T
Coefficient T value Coefficient T value Coefficient T value
Ina, 0.887" 2.263 0. 365 1. 670 —0.143 —0.634
Inzx, 0.367 1.222 1.023" 3. 655 0. 250 1.412
Inzx, 0.529 1.113 0.129 0.427 —0. 269 —1.034
Inx, —0.052 —0. 150 —0.509" —1. 847 0. 345 1. 448
Inw 0.279 0.821 0.377 1. 052 1.061" 4. 417
t 0. 044 1. 431 0.021 0.868 0.006 0. 206
(Inz)* —0.114™ —3.210 —0.005 —0.196 —0.005 —0.277
(Inzxy)? 0.018 0.202 —0.324" —3.229 0.034 0.591
(Inxs)? —0.010 —0.189 —0. 002 —0. 035 0.019 1. 214
(Inxy)* 0.002 0. 094 —0.039 —1.316 —0.047" —1.720
(Inw)* 0.014 0.115 —0.224" —2.198 0.026 0.570
t 0. 000 0. 260 —0.001" —2.535 —0.000 —0.039
Inx, X Inx, —0.179" —3.768 —0.047 —1. 260 0.002 0.058
Ina; X Inx; —0.013 —0. 489 0.071" 3.380 0.047 2.339
Inz; X Inx, 0.042" 1. 783 0.053" 2.466 0. 005 0.282
Inz; X Inw 0.067 1.596 —0. 112" —3. 280 —0.005 —0.338
Inx, Xt —0.003 —0.911 0.001 0.538 0.001 0.416
Inz, X Ina, —0.067 —1.162 —0.068 —1.239 0.023 0.512
Ina, X Ina, 0. 009 0.169 0.122* 2.518 0.002 0.047
Inz, X Inw 0.019 0. 248 0.220™ 2. 844 —0.096™ —2.111
Inx, Xt —0.012" —2.419 —0.005 —1.263 —0.003 —0.736
Inx; X Inx, —0.021 —0.641 0.027 1. 050 —0.016 —0.931
Inz; X Inw —0.008 —0.138 0.023 0.509 0.014 0.693
Inxy Xt 0.007™ 2.019 0.010™ 4,037 0.009 "™ 4. 315
Inz, X Inw —0. 007 —0.136 —0.071" —1.961 —0.045™ —2.376
Inx, Xt 0.003 0.993 0.005" 2.110 0. 000 0. 257
Inw X ¢ 0.001 0.284 —0.004 —1.354 —0.002 —0.987
Usigma —6.349™ —27.699 —7.213" —24.110 —6. 649" —25.929
Vsigma —7.656" —23.634 —6.980" —40. 800 —7.187" —30.591
b X R 408 P il il
Regional dummy Control Control Control

eI NS

L oxxx ZRIFRIRAE 10% .5 % M 1Y% I KEF B35,

Note; % , *x and **x indicate significant at 10% ,5% and 1% ,respectively.
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Pig breeding days

Vs
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- == P Medium scale

— A Big scale

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
AEfy Year

B2 AEMEEZARFTEH
Fig. 2 Feeding cycle of pig of different sizes

RIRBEA RG0S Y IR 3. e ah, FR ATk
RIRTCU SR /N | P AR J2 KRS A 5 37 5 - Bl
A B[R] RS L T Y Wy %) s 8 11 0 et 38 AE R s b
H B 3K o G2 ) R R D PR R — T T AN [ AR A
FrFH i 55 JE AR A K I 3R A 7 A 0TS Y A R
R Z . 53— 5 T AN R RIRE A 5 B AR B AR B
TR L FER B4R T o (75 28 558 850 1 W FE 4 T 4 ) (-
EE) 7E AW 4 /1N o 33X 50K 5 B8 A 0 97 56 B0 B8 300%
SR SR TS Y ) — A T AT AR (H B A B ()
HERS | PR B R T X T Y 0 W s 11 o ok
AN XM AESERE TR AT A B AR S R W i BN R
40 AR SE ORI B T B T Y 4 ab R AL R, F i 33
1L B THIE Y A B RV B R KPR U B & 7R
PR T e W) A 8 7 JE BE .
4.3 SEYMNEBEHBE(ZTELEE)

HE— 25 b, R 2 (5) M5 [B) 48 T3 T A R B
R J SR 15 Y W) 1 VR 1 D 5 TR L 6

58 OR T NRLRE A 5% B T e 0 0 L 1 e
i, ABdb RAG VAR R L PU RS L P b N R I B AE
3% 5H 5 G W 00 Vs AE DR R AR IR R 3. 18, 4. 30,
4.30.8.40.6.94 F1 6. 83 kg, EHH g FiFE . 7
b HEZR AR ARAUR G R, AR,
AT R BALA IR HEIRAE AR b DX AR A AR AR S
W ) T AE I D e B S/ R R VS R P A e
Hi DX H Bk R B G A T B D DR R — T, AR L
AL AERFXIEE TN DM EENMX N T4
TEN 115 45 X3 BRE AR 1 B A fd e, B i T
XN R 2 B R X R SRR AR 4. 2016 4R Rl B
BN & 0«4 ARG A 7 R R BRI (2016-—2020) ) B #ff
Brb T R S R AR R R T LA R YT PR

RCTRANNG (BN o < N NI NG 1 s | R e N B R T N 3
AN BB A 0 R 8 R R A SR R R X
X g H R FEI R EBRIIX ., 55—
T, A2 ARG VAR AR S5 AR Ml DX 28 B AR X &Gk L AL T
Z DX I 1) /N RS A R A A — i I TR L
SE S HE 0 28 A PR A% L TR I AR R R B A B 0OR Ab
A A X 858 v KT o AR B HE B 15 G W g AR G 8D

FOWR ok T v RIS A 6 7 58 TS G ) 0% T A T
i, AU ARIEVAEZR R PE R L P RS R IX A
KR FE TG G ) 0V AR R IR 3. 28, 3. 35,
2.11,1.99.2.09 1 2. 10 kg, F A1 % BN K X 4
SR AT Y T TE M TR 3.5 kg LLF .U Brh
S5 HARE A A % B A T e b BT T L A — i 1 A
A o F2 A SR s — T o A R AR AR
A 35 A B AR R AL /D 5 5 — 5 T v A AR A
% B ) B 85E 250R A AE A R A 1R KL A T R 25
GAVEHTE 15 3L 4 0 1 A HI V80 B i 23 Ak 7E AR R AR
Ko BRLG DA BB BE R 47 B A O B, A5 AR 5 A
CAFEHAZ 100~1 000 k) & 38 [ A= 5% 5% 58 1 d I 38
JE AR,

I 5 KRB KRB A % 57 58 15 G ) 100 T T 1) D
i, AU ARIEVAEZR R PE R L P RS R IX A
6% B 5 G W0 0 T R I U B IR 7. 28,3, 69,
2.16.3.02.4.40 F1 5. 50 kg, BB M4 /AL .7
PR e AR AR AR R e ke e FRATT K BLAE
TRHUARE A 5 8 PN o A ) Hb DX AR R SR A S e W Y
TETE H i 2 I ) B o R R R
JEHb X 75 G W) Y RETEHI IR A 2. 16 F1 3. 69 ke, 1M
PEAE A Hh X 75 G P 0 1 LR H 98 & 3k 5. 50 Al
7.28 kg X WA I AR I AT 1 M X AR A kR R
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Table 7 Factors affecting the environmental efficiency of pigs of different scales

/N Small scale

A Medium scale KIHEL Big scale

AR g 4 R

Variable name fliit R BE fli i+ R EE T1E i i+ R EUE T4
Coefficient T value Coefficient T value Coefficient T value
InCE$E T In(labor) —0.008 —0.882 —0. 004 —0.996 0.001 0.103
InCiRDEE2E D In(feed) 0.023" 1. 870 0.039 " 3. 742 0.030" 1. 825
InC@ 2 ¥ =8 A In(fixed assets) 0.024 1.243 0. 004 0. 626 0.018" 2.591
In(HAF A) In(other inputs) 0.009 0.939 —0.002 —0.416 —0.031"  —3.911
In(47 72 KR#0O In(feeding days) —0.001"*  —5.020 —0.001"  —4.473 —0.001"  —4.935
J& Tt # Employed workers 0. 007 2 —0.028" —3. 285 —0.002 —0. 141
In CHby 77 I B A 355 AR 4P 3 1) 0.030" 912 0. 001 0.126 0.009" 2.610
In(environmental protection
expenditure)
_cons 0.731"" . 216 0.809"" 13. 380 0. 880" 8.851
Sigma 0. 055" 25. 338 0.031" 26.721 0. 054" 27.020

TE o e oo SRRIRIRAE 1026 520 R 16 (/K7 F 3% .

Note: * , % and *** indicate significant at 10% ,5% ,and 1% , respectively.
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